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A Novel Fast FIR Algorithm for Area-Efficient Parallel FIR Digital Filter Structures Utilizes Symmetric Convolutions:

Abstract
 	Based on fast finite-impulse response (FIR) algorithms (FFAs), this paper proposes new parallel FIR filter structures, which are beneficial to symmetric coefficients in terms of the hardware cost, under the condition that the number of taps is a multiple of 2 or 3. The proposed parallel FIR structures exploit the inherent nature of symmetric coefficients reducing half the number of multipliers in sub filter section at the expense of additional adders in preprocessing and post processing blocks. Exchanging multipliers with adders is advantageous because adders weigh less than multipliers in terms of silicon area; in addition, the overhead from the additional adders in preprocessing and post processing blocks stay fixed and do not increase along with the length of the FIR filter, whereas the number of reduced multipliers increases along with the length of the FIR filter. For example, for a four-parallel 72-tap filter, the proposed structure saves 27 multipliers at the expense of 11 adders, whereas for a four-parallel 576-tap filter, the proposed structure saves 216 multipliers at the expense of 11 adders still. Overall, the proposed parallel FIR structures can lead to significant hardware savings for symmetric convolutions from the existing FFA parallel FIR filter, especially when the length of the filter is large
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Existing method:

 	Finite-impulse response (FIR) digital filters are one of the most widely used fundamental devices performed in DSP systems, ranging from wireless communications to video and image processing. However, in both categories of method, when it comes to symmetric convolutions, the symmetry of coefficients has not been taken into consideration for the design of structures yet, which can lead to a significant saving in hardware cost. Traditional FIR filter structure and FFA based FIR filter structure and symmetric convolution based FFA FIR filter is designed for 2-parallel filter (2*2). These entire filter structures are designed based on Carry Save Adder (CSA) and Ripple Carry Adder (RCA).

New method:
	This paper proposes new parallel FIR filter structures, which are beneficial to symmetric coefficients in terms of the hardware cost, under the condition that the number of taps is a multiple of 2 or 3. The proposed parallel FIR structures exploit the inherent nature of symmetric coefficients reducing half the number of multipliers in sub filter section at the expense of additional adders in preprocessing and post processing blocks. Exchanging multipliers adders is advantageous because adders weigh less than multipliers in terms of silicon area; in addition, the overhead from the additional adders in preprocessing and post processing blocks stay fixed and do not increase along with the length of the FIR filter, whereas the number of reduced multipliers increases along with the length of the FIR filter.	

System Configuration:-

In the hardware part a normal computer where Xilinx ISE 14.3 software can be easily operated is required, i.e., with a minimum system configuration 
HARDWARE REQUIREMENT
       	 Processor              	          -    Pentium –III
	Speed                                -    1.1 GHz
RAM                                 -    1 GB (min)
Hard Disk                         -   40 GB
Floppy Drive                     -    1.44 MB
Key Board                         -    Standard Windows Keyboard
Mouse                                -    Two or Three Button Mouse
Monitor                             -    SVGA

SOFTWARE REQUIREMENTS
· Operating System            :Windows95/98/2000/XP/Windows7 
· Front End                          :   Modelsim 6.3 for Debugging and Xilinx 14.3 for                              Synthesis and Hard Ware Implementation
· This software’s where Verilog source code can be used for design implementation.
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